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iwmm 1 1 mfemmm km vt . mmm&t 
<v&% t t-a <r>*mmi,zn Lxmrnsmtft 3 am 

flK-y Vk£ffiz.tz'J?%< 1 1> 2£<9ntf >y h*^^r 

miiztmuXvv&iiM^izm^xmm&im&t: 
m%t& z t tz x off 3 i t tmkk -thmm. i tie 

[it««3 ] i?iBo^>y hcrmmmv&mn. mm 

v#vV£^MimtfW&t>%\.*m£lz--1jcr>xi# y Yff) 

®&.ombfmm.mt itn&w&tizmsjnvx-y h a 

fc -f 6 ft*« 1 . 2 Xte 3 tiBfSOV^f-O* y h isX 

[IM 5 ] ffEn^-y h £WSUKkL M&ft&eM 
m*3 6 OJgfc&S J: d fcSHO HITS J: o izLtiZ 1 £ 

■y hi'X-rA. 

[ft*«6 ] ioso*'.y h &mmi. amm^v y 
uam&k txm *)%x&£oizitzzk zim t -rs 

lt*S5{c£«C0V;l^O^>y h i^X^A,, 

cofiat=«-^^Taa^T# & * 3 t= Lfcir t 

t-th mm 5 Xli 6 {cESOV^o * y b i^X -f 
A. 

[»#B8] fiE2£<Do*-yh£-*ri:U gt-*t 

ft*iS 1 tzSMWjH-aX-y h yXfA. 
[S&BJ<9pffl5:SlHjj] 
[0 00 1] 

[0002] 

«rt£»fl?*4*6*i, Witf. WW 6- 16 2 5 2 
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[0003] BP^>. 016XtfH17fcijctJ:5£. £ 
6S5 0£g^-*roT-A?:a#lgjifc Lfc*¥£ 
Hffintf-y hTfc 1 ?. -f-Wfil^»iS^5 0t-^<OT 
-A5 1A. 5 1Bfctf3tffi^-y K52A. 5 2B£:0J 

[0 0 04]S&&5 0»i. -*t<97-A5 1A. 5 1 
B<7>g»fc&&i><D-C& l 3. SI EBB*-* 5 4 A. 5 
4Bm#7?X5 5A > 5 5BJ::iK>ffij£3*lT» 

10 

[0 00 5] r-A5 1A. 5 1 Bti. ££gfl5 0£g 
»fc l/t *TOntofcl3»B4t«Lfc8 1 T-A 5 6 
A. 56Bfc. IWS17-A5 6A, 56B2r^LT 
*¥*|6ltIlIii)a4 ; 5rm2T-A5 7A. 5 7Bt*^ 

[0006] f^ffl^-/K52A. 5 2BI1 S2T- 
A57A. 5 7BcO5tJgtC^{tTS>0. m2T-A5 7 

A. 5 7Bfc»tTTm=Sil*-Wlt3@aS*UtigK» 
5 8 A. 5 8Bfc«^flU:Sfl. 51«fc5fe3St^5 9 
20 A. 59B*mtt:M&k%:-vX\-*&. 

[0 00 7] ZZX. 5feStrv5 9A. 5 9Bti. 0® 
ffl58A. 5 8BK»LT*Mjt^LTiIR3*LTtJ 

o . wt**Lb«ctiv mew 5 8 a . 5 8 b ^[ug-r 

St. 5feSgt^59A. 5 9 B<05feSS«±P3cOSi!»^ja< 

[0 0 0 8] ^WidfcLT. «itf, -JtC0T-A5 
1A. 5 1B?>^fc^(t£#^ffl^yK5 2A. 5 2 
B*i[6j#-g-5^^-t{±. 5t3gty59A. 59B<Ttft 

ifcffi&zittimffmgiz^smk^x^h. 

30 [0009] .TO* o &$it*^&6*¥£Wt5utf y 
htfc{tS#^ffl^-y H 5 2 A. 5 2 BtOSB«i»<i. 
^ir-A56A. 5 6BS^2T-A5 7A. 57 
B«t*^|t)(zn» rir*i/i>® 1 T-A 5 6 A . 5 6 B#. 
1^®2T-A5 7A. 5 7B^HIi)$-(i-ra^5 0A> 
£<DiE8l£f®-r6. -tLT. 5 8BIC 

J: -> TaSHIC LT g Wi: SeHSr[6j fc3»< - k tfX' 

[0010] - 3n -^£7)T-A 5 1 A. 51 Bat^5 
1C. 5 1D*^^S^Rfi5o,if«yh{±. 017^-T 
40 i a fc. v^fc-frTttflftMt^tt. ggffs 5 3 r 
#^<?5T-A51A. 51B. 51C. 5 1 DWiHiiSa 
SSMLT. *fBWB-N-yH5 2A. 52B. 52C. 
5 2D**«SeU^J:dfctfc*>«)'C*4. 

[0011] fi|I*>. 1 -vmW&WvX-v YcrfcttcoT 

T-AcO"JiilKH*>*SIKS<t. -S®*rtTlMM-4T 
-A^±C7)ff^'|3lJg$fLTV^. 

[ 0 0 1 2 ] X. JJEOJ: ■34*SSJW-t:«» . o^ y h 
50 [00 13]«?9x(f. ^SQ59-1296 9 1-9^fR 



3 

tzm^ztix^zumxiz. wswvx-v hmxmm 
&iizmm:m3mfrt>&f *m*mt>nx < s^mti 

S«e&^iiajLfc^k£8aiU:k£»2. Z<?)%£ijit 
mZrZ&conX-y McMttif 6C:kfcJ; 0. te^otf-y 
h jFFS^&tjt At" S £ k mm t % & . 
[ 0 0 1 4 ] X. WF4 - 1 9 0 84-9£fR£IBF3 

[00 15] 

ix^izmmtht-mif. #r-^««MW4«ar9 
«iRS*i4±fc. o,-K>yh^±o«3g. bd*>. fmm^ 
•y H«^t>H±oisiat^*^yciii»r4i 

[ 0 0 1 6 ] X. n#-y hcoS&tfii^SkT-AcDli 
ffePWCSKHRSiU £TOntf-yb£2W?jil<» 

[0017]-*. m&(V8fflm5 9-1 2969 1& 

[00 18] X. «RPF4-19 084#&W(=R^S 
ft. Wfflii¥M-C£&#. ^i&S^'fitoT^ft^ii 
[ 0 0 1 9 ] <Jw3r< k 1 2m\±jnT-&frt> 

x^z>. 

[00 20] 

izxwmi. m^mmmmztiuxwifmmmt-^. 
izT-j>n**mmz*tLxmmmiftoi\mm^>y 

Ytt:ffittz'J?%<ti>2il?>nX-yhfrt>%'). &n 

#-y ni. mtmmmmmz^k Lxr-^t 

0. 
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[0021] «3$i#Si<DWSrJi. #o^f.y Yffymmi,z 
X. a^-yhAW^IS*^^^ 

w±izm<on#-y h ^mdfi^tt^imm. 
[oo22] a* -y b &GMm±. Mmm<7ymaff3 

6 0g.t%&±dizm')mxZ>. x. mt<ii. ax 
10 -y h i^Kli. ft3UH^. y HJMt U 3 6 0Jg£ 

[0023] X. **L<«. 2^n*»;h^t 
U *<DHtfkL£ntfvh£#[ii];*tfTffiat&. 
[0 0 24] D^hitiffi^L. o^-yh^W 

[ 0 0 2 5 ] X. &o;K-y hco^i&mfcntf-y h^*^ 
20 RfcS^Vvcff^Tf^^LfcClkfciO. n# 

•y hcomftwtm%£%m-&<mw%^iztt>. -y 

hWUrf^S^lfeliL, o*y htSW^K*^-5>t^ 
i§£"C'i>. -#contfyh<OS£<>SkiW{iSk£fc!f 

^mjitflw^a^y b &^wm?f(£t h ms\m 

^t0ii^-|.C:k* { T'#S. 

[0026] o^-y h &^£mt. m&&<rmMtf3 

6 0mt%Z>idizm<)%XlzZklz£*). n^-zbA 

30 ^mfflxns&y*imtf£.t%^iz#>. mmemfe 

^iBStffacik^T-^S. X. -f^fflA.>y KJH^ik 

ki/ciwiT. r-A^at^v^Taa^ST^ 

mk. u# y h<r>S&m<r)%m£g:irr^ o^-yhi 

[002 7] X. 2&<7>n#>y h5r-JtkL. 
kL^n^-yh^[6]§-li:TffiaL^ikt:J:0. 
WWi. loco^ftJS«3 6 0Jg£7)4^coit^-l.«0 
40 T\ o,f 7 h &%%m.n±<7>S& r )Mf—-ti(r>u^. -y h 
<7««eSkiM^e[Sk?rte^at8JitfitefrOn^-y h 

[0028] 

[y^iOUfficojg©] mz. *HHBt«Sv;H-D^.y 

1. V/l^-Otf-y hi/XxAg® 

2. sumsr^d-'jx^ 

50 3. a#»/ bi^^lSlrffl^^S^O^ 
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5. g$2KS5 (SS27-A) ^OtiJUfclil.^ffi^ 

6. v;l^o;K y FvXrApiffl 

[00 2 9] 1. V/l^otf-y Fi'XxAB® 

j>i»x-Yifc)r[S]t$i»nrig^ c j:ati;sL. &t-a 

co5tSgt{iT-i»co*¥^ri*lfc:St LxmWfftTh h z 

-aj§tA.O*tK¥6 - 1 6 2 5 2^>im*m&iliZ 

[0030] *HHBtfc^S»iS^IIS£Jgffi«. icoi 
d&tii£*p£> : 5:l>n;}f-yF£4&, Bl*>, a*Wt«4 
^WSCARA (Selective Compliance Assembly Robo 

t Ar- n ) uxvYtmrnmh. imimgzmm 
Lt:zsATJ»mmLx^&. mz^ is«q*7Ko 

^^ii/ciwffis (jar. j 3-&ts.~t) 
mmmmffoT/nvx&zmnL. %<nwm\,zr> 
[0031] ti^j: o xmmmiz&^xtt. 

m 1 t^f J 9 t*r#^fc^^W 2&<0 S C A R AO 
^H9A, 19BM/19C. 19D£— ttfcLfc: 
o*y F^&fflltf^X^ASr^fcLTfcO, 
ft^2 91i. ®L (SQSP!HcioV^{i2 5 0iia) , & 
M (Hi609£fcVvni3 3OHi) -CfcO. f^S2 9^ 

xiaait/yiirc^u.r^co^aj^i (o. o) a. 

£#^otf>y F 1 9Bt05tSSlfflt:^S. 

[ 0 0 3 2 ] cOntfy F tm&frh T-A<7>*£ 
li, 02fc*-r«t'5t:, ^lT-A2 0AOS$fiP 

(Hffi0«C:i5VvC{±2 8OiDm) , 352T-A2 3 A£7>g 

SJiQ (Hffi^ti3V'>T(i2 7 0nni) fc&oTV^. -t 
LT , ft 2 T-A 2 3 AetfcSClflttT $> 5 'y-A^fc 
*ft*Jfl^ F 2 4 Atfftmt£2 9 rtTi&fM"S#o^ 
■y hc0ffig»fc»LTSt«S (HffiWcfeWCfcU 5 
S ) OftK£fiK> J: 3 tclg 1 T- A 2 0 AfttfiB 2 7- 
A 2 3 AJiWJ y ?}f£i: &oT^I> . 

[00 3 3] X, Sg27-A2 3A03t38fcJiX9ttlt£> 
flSfl^SBK -y K 2 4 AC9JR 0 f»5feffi^ T'<0g 

ZUR (Hte0?tfcV^T{i8O«a) i:£-»"CV**. 

[0034] f^ffl^«yF24AJi, 03Cijcf £3 
fc, Gf3l^fcRgO«&-eJ>9, SfS27-A2 3AO 
5yStm(«:lliett2 1 Afcl]R0ft«t^>ixTV^SSi!)gi5 
2 2 A fc , Satjg? 2 2 A<7)5tS(c:^f-W:5^try 3 3 A 
fc. 5feJgty3 3AO*tffi5rlSS-rS^^7S^7^h 
SS34A*^8fB&^$ixTV^. 

[0 0 3 5] IES)^2 2A(i. H£M2 1 AfcttLTefc 
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i5g.®mmtntxmmt>tix&<<). s^t. & 
iftg?2 2 Acoitagtix o fm^fi-t^sifcastry 3 3 a 

[0036] lit, 7-'jyha«0«BScfc:(i, 4>5:< 
10 (02KJ3WCDj5) Sr^Urfc^li, WMff) 

mx'&t). m%zmz-?imx-t)Z>. ua»u 03 1 

tfbhcox. g#K? F^*±Cfi[fiLTV^fc£ii, ft 

nmmztti&ix^tui. zco4mvi#-y f«^l 
xw%3-&^miz^x&mmizw£fh . 

[0037] i ZXtir U > FSSO«eictov^TiKBH 
>y F SrH^c-f S i k J£ X 0 . T'J y F^v^hg&ft 

[0038] ±EffifiE*^^rS#a^>y F 1 9 
A, 19B, 19C, 19Dti>{tSIWt^V^T^ 
-fS. #a^y Fl 9A, 19B, 19C, 19D«0»J 

30 T*>&*^ 09^.«f. 0 5{^"T i -5 fc, m 1 c/)a»1f-y F 
k®20a#>y hAWS^C. 1 a^, 2 a 
^f.lb^i. 2b^fc#»*^$iXfci:#t, yt(D 
2il(la^ 2a^[) ^^(CjiJ^U, 1 b^i, 2 b 

ffi<*diz&m2ti&b^omtT$>*). mtmizim 

b&Z<iz%&tmLlX2m^Z. ZiUztfL. %2 
contf-y Ffi7CC02 aj&^gWfc-Ta 2 b^fCO&H 

40 taLST^irri.. 

[00391 2. ff§gIs]ST;Prf 'J XA 
±IEli^Lfc4-?COO^-y F^^tC^Sfsm^L 
TJi. #o^>y Ftc-^i^ix^4i[c7)B^ffiS 
<■¥■£) ^4^o^-yFtSl , )ftft-Sfc^24a0 
(4«Pg3g) cofi^i^^TtWL, ©#n^ yF^ 

WffiS^I^, On^yFO^2g8®i3g0aiLtc 

[0040] gt, ^TC^l^?: 9 U T L^a^irfr 
50 *k ©4^cOO^-/ Fc7)#i)ft!awfc*cfi*^at,/h$^ 
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[ 0 0 4 4 ] X. 4-0ffl^jto*-y htUi-y-;i^»J 

«r&. fit. MfflMF^IMtL. ojKvHWf 
^^M^5:9 0STl6]#-^d 2 IB (^ffi) XWts. 
tht. uif.-yYff)^-V1fi^XL<nmSAzKh^tl l Z 

[0045] ZcOtfMX'&nXv h JSGMtm&W&^fzXW 



mstt u y^^m^mm^-y Fo&Baiw££ 
mz< < . utf-y hcr>m%$i%.cr > w£i>3mmzft±.-? 

[0046] 4^«0n^>y Y<r)U#-yY 
fc360££2:l> <> ZiUZ. &u#>yhi&imWffltz 
SZ9 s mfflff£.l%^£otz-rz>fi:tbX'b*). o*-y 
Y<r)&mmtit^X'^m&m<7Mm3 6 OJgfc 

Jg<Dg»#3 6 Ogfc&S <k 3 fcMitrnsK * b 
HfcLTSx.*. ft. v;H-o^>yhvXxAfcjifflL 

[0047] 4. ;Ux#fc9fc@92^<7)EJJib 

t>. 06 (A)RTS(B) izttioiz. HOttft^ix 
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fc(C&l>. U)>U 07<Ofl£fcVvC{i. 07 (A) j&» 

tH7 (b) c^uys^iw i&crmshmm) l*:*§ 

fi. 08tej?tJ:dfc. -^roo^-yb (08fci>wc 
W&3 ) #fflj<?>vX-y h&iMim (08fci>wc^|g 

i ) zm®&&fc%-?x^hfrt>Tb&. *i-c. 

O*t®kSWttft^^*0g£it<KU -J(0D^7b 
(g^3)#flfctre>n#-yh (£181) <W3£180 

It5n^7 Mc2tLTL*>jg.r 9#&v\ 
[0048] 5. S52P8® (SS2T-A) tftffiOJiiU;: 

4^$TJBvvfcJd&SCARAa#-y h<7>i§^ 0 
9(CijcridK. l?52g8S6#. liafcLfcnjK-yhA^f* 
ffi (09£i>WCA) frt>te*.&LXL£oi&&tfi> 

Jg (09(ci>^T/3) TflBrU {iJTV^^Ii, !B2 
T-A<^jg£*|®kLTmjmUfJ:V> (09fci>^ 
TA' ) . tufBUt.}:d£4£tfra*.y h&H 

mteS-lX 3 6 0gfc&£ Zkfrt>. JEffilzQSth 
utf-y h#SfS2Wt&<}: 9#f5ri;:#*:it£. *<9o#-y b 

•yh£*^ia^ffiffli-S. 
[00 4 9] 6. 7;H-0^7fy^fAPi 

t^A 1 i±. 4»Sr< k 2fflia±»T-A(c J: SfSg&fr 

v^-CJi-M<or-A*^^S^Hffio^-y hSftft^va- 

fc-e-t stilus L£ t co^##t Lxmwtz . 

[0 0 5 0] .KO^Rffintf-y M±. 016£iKL)t«f 
3ftg»On.-K-y h k£^&f8j£&tf»£i±ll t-C'& 

[0051] a#yve>mftmmz®m 
mizntx^-rht^xf)*). ^-x-mfrhx 
u-fz>mmz%^x^z>. 

[oo 5 2] mm&3\i. 01 liz^-rxoiz. o*-y 

9ntf-y hOiWmfi (-££) £#ntf -y 
'9#ftl»4^S!10ft«t¥gT&S^S'Jftgi55t. utf 

(o*-yh,»rfrgy&7. 8. 9. 10) Sr^-TS 
SyE5g«^gT'J)Su#-y h i^^ffi^HS 1 1 k . o 

* -y hwa^^riat^^-rsff^w^#STS>i»» 

3£Pl5£&13k. #ntf-yh<9*?IM£ft1f^£>#i& 

ienm^gT-fc hmmmmm 1 5 1 , 
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mzm&ttiiz&szfmx-shitmz.*®. &xs. * 

18k. 4£<7)otf-y hSrffiilrn.^-^nvbo-^ 
25A. 25B. 25C. 25DSr<fxTV^. 
[00 53] -M>Wtai5»i. XK®3frh5-X-t,iXti 
M<^^4S(0n*7M9A, 19B. 19C. 
19D£k'W±d£SWST6;WC&JtoT. ^TWfi 

[0054] m?)M<)Ub\t. n*yM9A. 19 

B. 19C X 1 9Dc9gl2T-A2 3<0#Jg^£S|ABX 

1 lt-^ft-rStOT&l.. 

[0055] o*>y h itL 

gS5*iS0OftJt7t-^jS^+*k LT&ntf>y M 9 . 1 
9 A. 19C. 19DcOO^yh^^K7. 8. 9. 
lOSrga-TStWT&S. 

[0056] mzmfcrn 1 3ti. n*-y h n^nmsm 

20 SSI lfcioT£*L3t4^>00^-y h£*^IS7. 
8. 9. lOizgrl^X. n^.y hcoffS^^TigttSrfl 

[0 0 5 7]^«l®ift«:a515Ji. #ntf-yM9 
A. 19B. 19C. 19D<Df^^ffl^ y K24A. 2 
4B. 2 4C. 2 4D36«!lttffiB*»64-ia«£B»L3t« 
Scol'mm'^v K24 A. 24B. 24C. 24D<0# 

[0058] a^i?-tf«tisatxs<ia5 1 6 suj^ 

gHWISl 5t±SH-»fe*^7CtLTft$l6%^cO 
[0059] I/(M y^-7x-^18{±. Mffll^3 

sk^^. s«a54tcitLTi^^ai*-rsk^^y 

[00601t-^3yho-725A. 25B. 25 

C. 25DJ1. #D#7M9A. 19B. 19C. 1 
40 9D^mrWy(0X$>?>. 

[0061] mffi&4it. ^#^0#-y h 1 

¥&o*.y h 1 9 B^-»k tJto^-y ht . mmiz. 

^#^n^f.y M 9 CRVtL^mvX-y h 1 9 D$:-« 
kLJtn^-yhk^^TV^I.. o*>y hcoffi^tov^ 
TJi. ^*S»Sim^-T6- 1 6 2 5 2^&f8£#«S 

[0 06 2] ^OJ:a^18^A>^*-7/H-o,-K-yb^ 

fc:ov>T. 0?r#eaL^* J ^filTP«ItiiHB-ri». 
50 [0063]gtat. aslf-yM 9A. 19B. 19 



1 1 

h. ZZX\ Ml&2frt>. D#»M9A. 19B. 
19C. 19D1p^d:<Cif^ J ^Tt^iPt\^oA 

-5-/5§Wg?5Ji. 4;t^l£4®^££4&C0n*-y 
bl9A. 19B. 19C. 1 9Dfcgi|i9ttltS (Xt 
77STK ST2) . 

[0064] ftftttic*££ b'coX o fcn# -y b 0 

#4&-CJ>.&<DT\ SlOfffWrfi. 4X3X2 = 24 
[SO] ftSifct^. i-5t, 24fflO^T^)ffl 

3^*-&;btf£lo&£U *«BI»)ftWcisvvtu 
#v b *mirt& Ztb . 
[0 0 6 5] ZZT^oS^M^hitbit. n#-y 
bHdb!«KW4ifc*<. fio. 4£cou;ifyb<9» 

6fci-5T^1-&„ 
[0 0 6 6]$. n^'yhW^tft^tt, W4 

^v>XvYtftf&t&Zbl l z%:&. L*»U ZCD£5% 

tfrST-h. mmbLX2 4m*)±xcmx-&bitizm, 
xm^trntfrw mz. 5-&&2®<ni§&\^ 4®w 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent a mutual collision 
between movable parts in . 

a robot by deciding a robot occupied quadrant including an 
arm and a working 

head while setting a present position or a motion position 
as a center and 

determining a collision condition between respective robots 
on the basis of the 
robot occupied quadrant . 

SOLUTION: A robot, in which right hand group SCARA 
robots 19A, 19B are 

paired with left hand group SCARA robots 19C, 19D, is used, 



COUNTRY 
N/A 



and in a working 

area 29, a lateral dimension is L while a longitudinal 
dimension is M, and 

then, a working area home position (0, 0) is located on a 
of side of the left 

hand group robot 19B when the working area 29 is 
represented by the X-axis and 

the Y-axis. Respective working heads used for an 
inspection of a printed 

circuit board are movable freely, and if probe heads in the 
four corners point 

the same point, a collision will happen, however, if each 
of the respective 

robots is stored within each quadrant when the working area 
2 9 is divided into 

four quadrants while using the pointed point as a home 
position under this 

condition, it is determined that the four robots do not 
interfere with each 

other because each point pin has a clearance. 
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